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Synapse pathology in dementia =

" Yuusuke Hatanaka, Keiji Wada, Yoshitaka Nagai

Department of Degeneratxve Neuroiegmai Diseases, National Instxtute of Neuroscience,

V Natlonal Center of Nem o}ogy and Pﬂ;ychmtry

“ssen "ai for regulatmg synaptic plasncnty and many bram functions. Therefore, synapse
thology is likely to be a central cause of brain dysfunctions including dementia. Postsynaptxc structures called ‘dendritic
' receive excitatory inputs from presynaptic. neurons. Because there is a clear correlation between synaptic function
dynamic morphology of spines, txme -lapse morphometnc analyszs of spines is a strong tool for evaluating synaptic.
; on. In this review, we 1llustrate the commonahtxes of synapse pathology among several dlse'lses with dementia, that

The function of synapses is

reased spine number and size, and enhanced turnover ratio of spines. These abnormal charactenshcs of Spmes can
mterpreted as decreased synaptm strength and destabilization of neural circuits.

correspondence ‘to D oshitaka Nagéi; 'Eéﬁért‘rﬁé; of De‘géﬂefative Neurological Disedses, National Tnstitute of Netiroscience, National
of Neurology and Psyclnatry {4-1-1. Ogawahigashunac i, Kodaira, Tokyo 187-8502, Japan)
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Abstract
Keywords for study of pathological conditions of neurodegenerative diseases

Yoshitaka Nagai, M.D., Ph.D.
Department of Degenerative Neurological Diseases, National Institute of Neuroscience,
National Center of Neurology and Psychiatry

Molecular genetic analyses revealed that most neurodegenerative diseases including Alzheimer's disease,
Parkinson’s disease, amyotrophic lateral sclerosis (ALS), and the polyglutamine diseases share a common molecu-
lar pathogenesis, namely protein misfolding and aggregation in the brain. Recently, prion-like transmission of
these protein aggregates between cells has been suggested to contribute to the spread of neuropathology. To
cope with protein aggregation, organisms have protein quality control systems, consisting of molecular chaper-
ones and protein degradation, and therefore, an imbalance between protein aggregation and these systems would
lead to neurodegeneration. Mouse models of neurodegenerative diseases exhibit neurological phenotypes before
neuronal death, and these phenotypes are unexpectedly reversible, suggesting that neuronal dysfunction rather
than death leads to neurological phenotypes. In addition to dysfunctions inside neurons, dysfunctions of the neuro-
nal and neuro-glial networks also contribute to the pathogenesis in a non-cell autonomous fashion. On the other
hand, another class of diseases including several spinocerebellar ataxias has been discovered to be caused by a re-
peat expansion mutation in untranslated RNA resulting in its accumulation, which is called the RNA repeat dis-
eases. Recent discoveries of RNA-binding protein mutations and a repeat expansion mutation in ALS have high-
lighted the involvement of abnormal RNA metabolism in its pathogenesis. Recently, various researches on
molecular-targeted therapies are in progress, which include high throughput chemical screening, RNAI and gene
therapy, etc. Towards development of a therapy for neurodegenerative diseases, sensitive biomarkers suitable for
evaluation of therapeutic efficacy in clinical trials are eagerly anticipated.

(Clin Neurol 2012;52:874-876)
Key words: protein aggregation, quality control system, RNA repeat diseases, molecular-targeted therapy, biomarker
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75 B2 4 1 0 8 WL E (amyotrophic lateral
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nizv, F0ROFE, S, ERSODIEHE L
IATA=NT A 7RI LCEE L= 2 —
0P R AR E U CHERT 5B CH
1 % 4459 5 (gain of function) L EZ 53 &
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F120% DAL PREO LG v,
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LTVBEHRIEREO SR TH 572, UL,
20064E | ZIRFETEALSIZ 3317 2 JI FE A R oo Hak
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ing protein 43 (TDP-43) H3[E %€ & 119, HewvC#
HOFALSERP HLTDP43D & F & F 2854

YavuVagynTig e
O 7= iz TE R SR bhE € 7 v
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WhPbhAEEZLNBE LI 25. £/,
ALSEZHTHER L TWATDP43EFE 12 C RN
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% 30 T W I BE S M O —H X0 H Paget i
& AT BEA SERE R R ANAE & 1 O B n R AR 4
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59,
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RUE Y AR BTET AFUSHSHIE PSR L
THEHAKRZEE L THuAEZ E2s, ERFUSICE

* Small animal models of amyotrophic lateral sclerosis such as Drosophila and C. elegans models.
## Nobuhiro FUJIKAKE, Ph.D., ***Seiichi NAGANO, M.D., Ph.D. & Yoshitaka NAGAI, M.D., Ph.D.: E37¥5# - 4
FEIEINIE & > & — WERTSE AT SE F 0, i se A 0 (2187-8502  BUTER/AN i AN HURT 4-1-
1) ; Departments of Degenerative Neurological Diseases and #**#Peripheral Nervous System Research, National
Institute of Neuroscience, National Center of Neurology and Psychiatry, Kodaira, Tokyo 187-8502, Japan.
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